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Description 

SEALING STRUCTURE AND METHOD OF 

MAKING THE SAME 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a sealing structure and a 
method of making the same, and more particularly, to a 
sealing structure in an organic light emitting display panel 
and a method of making the same. 

[0003] 2. Description of the Prior Art 

[0004] The progress of science and technology has led to organic 
materials being well applied to all kinds of electrical de- 
vices. For example, organic light-emitting displays 
(OLEDs), which are formed by using organic materials, 
have the advantages of simpler structures, excellent oper- 
ating temperature, high contrast, and a wide viewing an- 
gle, and have the beneficial characteristics of light- 
emitting diodes (LEDs), such as rectification and luminos- 



ity, so as to be used extensively in the field of display de- 
vices. Since the OLED uses luminous devices formed of 
organic materials to provide a light source, the OLED is 
very sensitive to the moisture. Once the organic light- 
emitting devices are exposed in the moisture, the cathode 
thereon may be oxidized and the interface of organic 
compounds may be peeled. This leads to dark spots being 
generated in the luminous devices, which deteriorates the 
brightness and the lifetime of the display devices. As a re- 
sult, the package material used to package the electrical 
devices not only needs high anti-abrasiveness and ther- 
mal conductivity, but also requires low moisture perme- 
ability to prevent the organic materials from being ex- 
posed in the external environment effectively and to im- 
prove the lifetime of the electrical devices. 
[0005] please refer to Fig.l, which is a schematic diagram of a 

conventional sealing structure in an organic light emitting 
display device. As shown in Fig.l, the sealing structure 20 
is disposed on an organic light emitting display panel 10. 
The organic light emitting display panel comprises a sub- 
strate 12 and an organic light emitting display unit 14 
disposed on the substrate. Normally, the substrate 12 is a 
plastic substrate or a glass substrate. The organic light 



emitting display unit 14 is composed of a plurality of pix- 
els and comprises an organic luminous layer and a driving 
circuit disposed on the surface of the substrate 12 for 
driving the pixels to display image. 
[0006] The sealing layer 20 comprises a passivation layer 16 and 
a container 18. The passivation layer 16, which is typically 
composed of a multi-layer stacked structure, comprises at 
least a material with low moisture permeability, such as a 
silicon nitride layer, to avoid the moisture penetrating into 
the underneath organic light emitting display unit 14, 
causing deterioration of the display performance and 
shortening the lifetime of the electric devices. The con- 
tainer 18, which can be a metal container or a glass con- 
tainer, is combined to the passivation layer 16 with a 
sealing agent 22 to reinforce the protection ability toward 
the organic light emitting display panel 10. In addition, 
the closed room between the passivation layer 16 and the 
container 18 is often filled with a dry agent or dry nitro- 
gen to avoid the moisture, oxygen, or other air from dam- 
aging the physical characteristic of the organic luminous 
layer, TFT devices, or other devices in the organic light 
emitting display unit 14 in advance, which may lead to 
deteriorating the display performance and shortening the 



lifetime of the electric devices. 
[0007] since both the passivation layer 16 and the container 18 
have good water repelling ability, the seal condition or the 
adhesion among the passivation layer 16, the container 
19, and the sealing agent 22 is very important for the 
package performance of the display panel. Generally 
speaking, the sealing agent 22 has different adhesion to- 
ward different materials. Therefore, in the packaging pro- 
cess, the composition of the sealing agent 22 is often ad- 
justed according the attached materials to make the seal- 
ing agent 22 have an excellent adhesion to a specific ma- 
terial to reinforce the water repelling ability of the sealing 
structure 20. 

[0008] However, while the sealing agent 22 adjusts the composi- 
tion thereof to obtain a better adhesion for a specific 
mater, such as glass, its adhesion toward other materials 
is deteriorated at the same time. As a result, if lesser 
kinds of materials have to be bound by the sealing agent 
22, the composition of the sealing agent 22 can be opti- 
mized more easily and a better sealing performance can 
be obtained thereby. When the package process of the or- 
ganic light emitting display panel 10 is performed, the 
passivation layer 16 is needed for protecting the organic 



light emitting display unit 14. Therefore, the disadvantage 
is that the adhesion of the sealing agent 22 is weakened 
obviously due to the present of the passivation layer 16 at 
the same time. It causes the sealing agent to not perfectly 
seal on the passivation layer 16 and the container 18. 
Thus, the moisture easily penetrates along the gaps in the 
connection between the sealing agent 22 and adjacent 
devices so as to affect the lifetime of products and the 
display performance. 
[0009] Therefore, it is important to develop a new sealing struc- 
ture or method to improve the water repelling ability 

thereof so as to solve the aforementioned problem. 
Summary of Invention 

[0010] it is therefore an object of the claimed invention to pro- 
vide a sealing structure of an organic light emitting dis- 
play panel and a method of making the same to solve the 
aforementioned problem of poor water repelling ability. 

[0011] The claimed invention provides a sealing structure and a 
method of making the same. The sealing structure is dis- 
posed on an organic light emitting display panel compris- 
ing a substrate and an organic light emitting display unit 
positioned on the substrate. The sealing structure com- 
prises a passivation layer, a container, and a sealing 



agent. The passivation layer covering the organic light 
emitting display unit and the substrate has a sealing slot 
extending through to the surface of the substrate enclos- 
ing the organic light emitting display unit for combining 
the container to the surface of the substrate in the bottom 
of the sealing slot. 

[0012] The sealing structure of the claimed invention has a seal- 
ing slot extending through to the substrate surface so 
that the container can be directly combined to the sub- 
strate surface in the bottom of the sealing slot. Therefore, 
the attachment and the sealing performance among the 
container, the sealing agent, and the substrate can be im- 
proved effectively to avoid the moisture, oxygen, or other 
gases from damaging the organic materials in the organic 
light emitting display unit. 

[0013] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art 

after having read the following detailed description of the 

preferred embodiment which is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0014] pig.l is a schematic diagram of a conventional sealing 
structure. 



[0015] pig. 2 is a schematic diagram of a sealing structure in a 
preferred embodiment of the present invention. 

[0016] pig. 3 to Fig. 6 are schematic diagrams of fabricating 

method of the sealing structure according to the present 

invention. 
Detailed Description 

[0017] please refer to Fig. 2. Fig. 2 is a schematic diagram of a 
sealing structure 120 in a preferred embodiment of the 
present invention. As shown in Fig. 2, the sealing structure 
120 is disposed on an organic light emitting display panel 
110 which comprises a substrate 112 and an organic light 
emitting display unit 114 positioned on the surface of the 
substrate 112. In the preferred embodiment of the 
present invention, the substrate 112 comprises a plastic 
substrate or a glass substrate. The organic light emitting 
display unit is formed of a plurality of pixels. 

[0018] The sealing structure 120 comprises a passivation layer 
116 and a container 118. In addition, a sealing agent is 
used to combine the container 116 with the substrate 
112. As shown in Fig. 2, the passivation layer 116, which is 
covering the substrate 112 and the organic light emitting 
display unit 114, comprises a sealing slot 125 extending 
through to the surface of the substrate 112 and enclosing 



the organic light emitting display unit 114. The container 
118 comprises a flat top plate 118a and an extruded side 
frame 118b surrounding the edge of the top plate 118a. 
The shape of the side frame 118b corresponds to that of 
the sealing slot 124 so that the side frame 118b of the 
container 118 can be combined to the substrate 112 sur- 
face in the bottom of the sealing slot 124 by using the 
sealing agent 122 coated on the bottom of the sealing 
slot 124. 

[0019] | n the preferred embodiment of the present invention, the 
passivation layer 116, which is a multi-layer stacked 
structure, comprises at least a water repelling layer and a 
buffer layer stacked in stagger. The water repelling layer 
is composed of a material with a low moisture permeabil- 
ity, such as a silicon nitride compounds or a silicon oxide 
compounds, for avoiding the moisture from penetrating 
into the beneath organic light emitting display unit 114. 
The buffer layer is used to reduce the stress of the water 
repelling layer and improve the attachment between the 
organic light emitting display unit 114 and the water re- 
pelling layer. In addition, the container 118 and the sub- 
strate 112 are both made of a glass material. Thus, the 
composition of the sealing agent 122 can be specifically 



adjusted for the glass material to reinforce the sealing 
ability toward the glass material. Furthermore, the sealing 
agent 122 can be formed of a curable material, such as a 
material of epoxy compounds, so that a curing process 
can be used to cure the sealing agent 122 and fix the 
container 118 onto the substrate 112. 

[0020] The fabricating method of the sealing structure 120 is de- 
tailed as follows. Please refer to Fig. 3 to Fig. 6, which are 
schematic diagrams of the fabricating method of the seal- 
ing structure 120 according the present invention. As 
shown in Fig. 3, the organic light emitting display unit 114 
is first formed on the substrate 112. The passivation layer 
116 is then formed to cover the organic light emitting 
display unit 114 and the substrate 112 to avoid the or- 
ganic light emitting display unit 114 from being exposed 
in the external atmosphere. 

[0021] a s shown in Fig. 4, a photolithography process is per- 
formed to form a patterned photoresist layer (not shown) 
on the surface of the passivation layer 116 to define a 
sealing region. After that, an etching process is performed 
to etch the passivation layer 116 by using the patterned 
photoresist layer as a hard mask and form the sealing slot 
124 extended through to the surface of the substrate 112. 



As shown in Fig. 5, the sealing slot 124 encloses the or- 
ganic light emitting display unit 114, which is illustrated 
as a dotted block, for performing the following sealing 
process. 

[0022] a s shown in Fig. 6, the sealing agent 122 is then coated in 
the sealing slot 124. After that, the container 118 is 
placed into the sealing slot 124. Thus, the side frame 
118b is combined to the surface of the substrate 112 in 
the bottom of the sealing slot 124 by using the sealing 
agent 122. Additionally, a desiccating agent or dry nitro- 
gen gas can be filled into the closed room, which is 
formed while the container 118 and the substrate 112 are 
combined to each other, for preventing the organic light 
emitting display unit 114 from being damaged by the 
moisture in advance. According to the materials of the 
sealing agent, a proper curing process, such as a UV irra- 
diation or a thermal curing process, can be performed to 
cure the sealing agent 122 and fix the container 118 onto 
the substrate 112. The fabricating process of the sealing 
structure is completed thereby. 

[0023] | n comparison with the prior art sealing structure of the 
organic light emitting display device, the sealing structure 
of the present invention has a sealing slot extended 



through to the substrate surface on the passivation layer. 
Therefore, the container can be combined to the substrate 
by using the sealing agent directly. Since the container 
and the substrate are made of the same material, the at- 
tachment between the sealing agent and the devices 
nearby can be improved effectively to prevent the mois- 
ture from penetrating the organic light emitting display 
unit beneath so as to improve the display performance 
and increase the lifetime of the display devices. In addi- 
tion, comparing with the sealing structure in the prior art 
in which the sealing agent is exposed to the external at- 
mosphere, the sealing agent in the present invention is 
coated in the bottom of the sealing slot and is not ex- 
posed to the external atmosphere. Thus, the possibility of 
moisture penetrating can be reduced so that the display 
performance can be improved and the lifetime of the dis- 
play device can be lengthened in advance. 
[0024] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teachings of the invention. Accord- 
ingly, the above disclosure should be construed as limited 
only by the metes and bounds of the appended claims. 



